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0 ’ BACTERIAL DISEASES (F PLATS (/ “~ ;
Prof, U, V, Gorlenko, Kosoow, 1953 :
Chapter I
Short Historical Information

Discovery of the world of invisible orestures is linked with the nae U;
Leuenguk (Leeuwenhoek:) who in 1683 gave a representation gnd description of
bacteria. Solentists first occupied themselves only with the study of the ;
types and microorganis structures of them, This period of microblological
advance Bay be characterised as morphological, During this tizms facts were
gathered with no regard for explanation or systematization, The bacterial
systematic situation remained vague, Linnesus classified thea with the animal
species, in the worm fanily, Oaly in 1852 were bacteris classified in the
0 plant group, They were first placed in a group with water plants, and a% one
point were even considered a stage in mushroom developnent, Pasteur's research
in the fields of medicine, sgriculture and technologzy set the foundation for
H " development of the second pariod of misrobiology = physiological,
The work of Pasteur and his contemporaries, including the scademioian,
E, 7, Gamal, was devoted to microbial cell physiology, its biochniatq:-y. At
thls time mioroorganisms were artificlally bred in solutions of Rutritive media,
This method did not result in olearly separate cultures, The use of agzar for

bactarisl cultures was first suggested in 1880, later a method was' worked out

to separate pure cultures from dense experimsntal nedia, The work ot a sories
of solantists jroved that the microorgacisn may only be considered virulent
following a certain pathological process whare the presence of a givq& microbe
is proven in cases of disease, it 1s isclated into a starile culture, u\n experi-




° sental disease is then artificially ecaused by the isolated bacteria in sterile

oulture and the beoteria is sgain isolated from the artifioislly infeoted organism,

This rules concerned both bacteris, pathogenic to living orgsnisms and to
plants in the phytopathologic fisld, The sane [rincipal was employed during
30 years of the pest century to explain plant disesses, The diseascs state of
plants was considered a deviation fros the normal physiological state, 4
classification of plant disecses and a number of other questions was worked
out, The first data on the pathological changes in plants csused by bacteria
was rescrded Yy M, S, Voroain in 1866, Studying the formation of tubers on
the roots of bean plants, he expressed the thought of possible plant parasitical
bactaria, Among the first Westarial plant disesses studied were wet rot, or
®yellow disease” of the hyacinth (18356), the pear blossom blight (1889), wither-
ing of the puspkin (1895), |

The ability of bacteria to cause plant diseases was questioned at first,
This eaused a ocertain 4iffigsulty in the stady of bactaricsis, As with everything
aow in ssisence, study of hactericsis provoked opposition among ths old, conser-
wvatively inslined aiorobiologists and mycologists of the time, Even afier
mmerous works by E, Smith (1854-1927) proving the existence of mumerous
bacterial plast diseases, Gartig wrote that becteris had no relationship with

the pethological process which takes place in plants, This in his opinion

proved the abteencéd of a charnge xystea in plants; the absence of nitrogen froa
the cell menbrane, on the besis of which bacteria may dovelop, and also the
suffislent sise of these cells, exoeeding the bacterisl sise; and, finally,
the storing ia plante of humic acid, which sesms to fromote rot development
wnder the iaflnence of basteria, :
3
A, Piseher, as sarly as 1899, discovered that beoteria ocould penetrate
{
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o “into plants as well a3 through plants, however, he considered this progress
nocessarily delayed because of suberic materials, In the latter case he
disregcarded the fermeatative action of bacteria, facilitating their penetration
and development in growing material,

Bowever, the study of plant bacteriosis slowly won civic rights, At
present bacteriosis research is conducted the world over, It should be moted
that at present the ocentar of baoteriosis research has moved ¢o the USSR,
Research in this field of plant disecases is conducted on a vary large scale
and with a collective aim in our country, also giving great attention to the
entire question of bacteriosis study,

The first work in Russian phytopathology on planit bacteriosis, its appear-
ance, was conducted by M, S, Voronin, followed by G, A, Nadsan (1839), In 1903
in "The Yearbook of Information on Plant Discases and Spoilage®, published by

0 A, A, Yacmevski, we £ind information on the existence of bacterial tobacco pock=
sarks in Bussia, bean, turnip and broem grass bacteriosis, During the following
years information was published (there) on fruit tree root cancer, bsoterial
diseases of the tomato, the beet, of fruit tress, In 1915 A, A, Potebni, published
the first bocteriosis list eirculated throughout Russia,

Until the great October Revolution bacterlosis research was only conducted
by individeal soiwaticts, Montioaable among these are the works of I, X,
Trjebinski on sugsr beet bactericsis, A, I, Lodik on potato bacteriosis, N, A,
Semashko and G, N, D arogin on fruit tree root cancer,

I, L, Serbinov (1872-1925) began work in basteriosis in 1912, as the first
scieatist to oooupy himself specially with this group of plant diseasss in
Russia, Servinov's scientifis sotivity became especially fruitful after the

o s o A el ™ G




0 "Oreat October Revolutilon, Besides research in the area of basteriosis, in a
nmber of cases new to solence, he wrote the first oomprehensive work on this
 disesse and worked out its method of stody, Of the greatest importanse among

" these gre data on potato bastericsis (1915), seed tacteriosis (1922), dlending
infestious (1925) and others,

A, A, Daghevski (1869-1932) had a great influencs on bactariosis study,
Important plant becteriocsis researeh took plase in our sountry influenced both
"by his work aad his persomal guidance, His contribution consisted in elaborat~-

" ing and eampleting a number of genaral questions of becteriosis research, such
as the ebange of the dasteriopbage, geographicsl spreading, the evolution of
Mur;simcul.muothm. A, A, Yachevski’s publighed volume

*Plant Basteriosis® is unequalled in world literature,

¥, I, Vaorov (1901-1941) avd V, P, Ixrailsky (born 1887) began work in

8 bastericsis at the end of the 20's and beginning of the 30's, The former had
the nerit of publishing a detailed list of plant diseases comwon to the USSR
(1938), Tbe second was first in the USSR to study the appearance of bacterio-
phages among phytopathogenis beoteria, and because of this did a greut deal of
work oa bacteriosis dlagnosis, Of especially great merit was his working out
ths serological method of diagnosis in this disesss group, V. I, Vsarov and
¥, I, Israilaky organised the first laboratories in the USSR for study of plant
bacteriosis, A number of scientists have come from these laboratories, devoting
thensolves to the study of & nmber of disesse groups of importance, Among the
popils of V, I, Vsorov are R, M, Galachyan, 0, P, Viktorov, Z, M, Manfanovski,
Among ¥, P, Israllsky's students -~ Z, 3, Arteaiev,

Ia 1928 rescnstrustion of USSR village properties was begun on a new,

omunnum. Is comsstisn with the large questions resulting froa the
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0 ‘developing socialistic village proparties concerning phytopathology, the work
in bacteriosis recearch was widened, The study of this disease group was
condusted froa then on in specisl laboratories distributed throughout various
oities of the Soviet Union (Moscow, Leningrad, Kiev, Erevan), In these the
genaral study of bacteriosis is developed and separate discases within this
group are stuiied, ZEach laboratory has & definite aim, which insures a com-
plete nWh of the question at hand,

Nearly all we know today on plant bacteriosis was lsarned after the
October Revolution beczuse of basic research conducted after the beginning
of the reconstruction of village propertles on a socialistic foundation,
0f sufficient proof is the fact that out of 400 works on plant basteriosis
published in Russian until 1947, 25 belong to the period before 1917, 35 to
1917-1930, and 340 to the 1930-~1947 period,

0 At present, the general questions of plant bacteriosis study bave been
widely analyzed: disgnostis, geographical spread, partly the appearance of
bacteariophages and antagonisam, The most fully studied sections of bacteriosis
are ootton-plant "gommos®, bacterioris of tobacoo, cereals, tomatoes, cucumbers,
selons, potatoes, white beans, There are well tested, effective means of
fighting all thess dissases,
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° Chepter 10 - Methods of Pighting Bacterioses

In organising and condusting methods of fighting bacterial plant diseases
we must bear in mind, that their causes are far froam silimar in their parasitical
Qualities,

A large group of bacteria exists which continually sppear on the soil
surface or oo seeds and the green sections of plants and during this period
may cause plant disease, Types such as Bac, mesentericus wulgstus, Clostr,
Eacerans, and a few others, Infeotion of plants by this group of bacteria
results in cases, where they (the plants) sre in a weak state because of
faulty care, undernourishaent, unfavorable meteorological conditions, For
sxampls, in cases of great humidity in the air the vascular "oooc-sagiza®
bastericsis appears in sharp shapes and infesction often ends in the plants?

death, lack of oxygen in the s0il will often leed t0 an outiresk of flax

basteriosis,

The main duty in s £ight with this type of bacteriosis is to either recove
the eonditions causing the appearance of the disease, or placing the plant:
under sonditions, increasing its resistance to disease,

Very many causes of bacteriocsis appear more or less linked with plants
parasites, who are able to survive both on live plants or feed only on the
plant remsins, lNow with halp by agrarian methods we may not always be able
0 elinirate the deginning of a disease, but we can keep its growth and harm
down to a minimus, However, besides this, it is imperitive to know the
mgam‘mumuu.ummnmmmuuumm
ergaxise the fight against such plant parasites,
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o .hu peculiaritios, often extremely complicated development characteristics,
4n ides of these development characteristics may be found in data received
as a result of biological bacterial characteristics study ia their relationship
to surrounding conditions, Causal development characteristics may change
depending on outside influences even conceraing one and the sawe bacteria type,
Por instance, the agent of cabbage mucous bacteriosis (Bact, eroideae and Bact,
osrotovorun) may suspend its development in nature for a year in case of a hot
and damp sumzer, In this same agent development may last for two years in an
area with cooler summers,

i is evident froam the figure on p,79, that this bacteria's developaent
cycle may be very short, In Spring the plant (oabbage of the first year) is
contaminated by remains of diseased plants having weathered the winter, and in

0 turn rots, and agsin turns into remains of diseased plants, After this the
disease may be spreac to healthy plants by wind, rain, bhuman beings or insects,
agsin causing an epidemis, This process may be noticed in the Soutnern region,
in the North it ocours during years with hot sumners, If the sumner is cool
this rotting process is slowed up, Discase may spresd imperceptibly in cases
where the interior of the plant is affected, In cases where such plants are
used for seed, the conters will rot while seeking nutriment, During the
outritive period the rot does not develop, ss the temperature is not appropriate
for this, However, the rotting process is strengthened within, then when trans-
planted to the field uJ higher temperature and finally in the end they perish,
Thup two years pass frbs the moment of plant infection to its end and the
beoterisl entrance into the soll with the phnt remains,

The rotation of the mblr bacteriosis ageat \Ps lachrymans) follows

o two patterns, mmm.mmuemmuuwoudmm

.
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e .'ahtc. thus sffeoting the ge=, the vontamination apa-gadn to the leaves, and
fimlly wthe frult and again to the seed, On the othier hand bacteria may
remain in diseased plant refuss on the soil surface, thus affect the leaves
or the fruit snd sgain remsin in 'the refusc or the seod during the next winter,

Sometines dacteria follow a very complicated path until they rcach the
section of a plant in which they can develop, For instance, tho agent of ring-
1iks potato rot (Mycobact sepedonioum) before entering the plant vessels,
appears on the pitted surface of rottem tubers, Soon the pits on the tuber
surfase despen, developing {nto vasoular rings, Baoteria from these original
foel of rot sapread in the rings and later planting of such tubers causes wilting
of the plents,

‘ Bacteria may eater sown healthy tudera by a simpler manp-r through cuts in
the seed materisl, In this oconneotion it haz been established that after cutting

8 .n diseased tuber the knife contains enough baoteria to contaminate 10 tubers,
Pinally, these tacteria may spread 'hh\dolq.

The mentioned examples show how waried and at once complicated cay be the
development characteristies of bacteriosis agents in nature,

Certain types of bacteria contauin prinocipsl and gecondary causes of plant
disease, Yor example, in the plan of development of the mucous bacteriosis
ageat, the mein cause of disesse in cabbege during the first year is caused by
rotting remngnte of disessed plants, while for second year cabbages it is caused
3y cabbage hesds with rotten ceaters,

The main cause of cuoumbir tacteriosis may be found in the seed, Besides,
this sesondary contamination may arise froa diseased plant refuse, The nain
esuse of ring-like potato rot appears in tubers with pit-like rot, All the
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O .rest only completes and strengthens this main cause,

Discovery of all details of the development characteristics of bacteriosis
agents in nature is necessary for correst recommendations to fight them, Ve
know the main and secondary infeetion causes, and also the path of bacterial
plant penstration, which usually consists of the weakest, most vulueruble spot
which may easily and neceusarily break, Correct identification of such elsuenis
leads to rapid defsat of the disease,

Corresponding to the existance of principal and secondary disease agents
in the phytopathogenic becterial life cyocle are principal and secondary measures
for fighting them, Thus, the following besic and secondary mothods may be used
to fight bacteriosis, development characteristiocs of which have been described

| above,

8 The besic means of fighting mucous cabbage bacteriosis are methais which
speed up rot and destruction of plant refuse. To fight seed bacteriosis in the
cabbage, spoiled articles are thrown out, such as many heads that are rotten
1n the center, and a better seed nutrition atzosphere is created,

The principal metiod of coabating cucumber bacteriosis is by disinfestion
of the seed, sscondary precsution - desirustion of infected plant refuse,

The main problem in fighting ring-like potato rot is averting farmatlion
of pitted rot (eutumnal method, connected with sorting and drying of tubers),
It is also imperitive to d.hinfo'ot- the knife used to cut seed tubers and to
fight contamination,

The following shows what methods of baoteriosis fighting should ‘bo included
as a major part of the all sround systes of protuvetion of this or that culture

froa bara and diseese,
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° Important Methods in Bacteriosis Gontrol,

s

Methods of seed disinfeation., In oonneotion with the fact that many bacterial
_ plant diseases are transaitted through seeds, seed disinfection (treatment with

s solution) appears to be one of the most important methods in baoteriosis ‘

esontrol, In certain cases the disinfection may be limited to the surface,

bat the interior sections of the seed must often be rendered harmless, owing ‘

%0 the fact that most bacteriosis agents penetrate deep into the center, (

Chamical means to seed disinfection., This method entails treating the seed

with wvaricus chemical products = bactericides, The following are used this

this way for becteriosis control,

larmalin. This preparation basically appears as a surface disinfectant, Only

in cases where it 1s used to control ocotton gum disease does formalin penetrate
8 the seed and the periphery of the germ, BHowever it docs not penetrate through

the rind but through the se~called hilum aperture, The solution entering the

seed slowly penetrates from the periphery to the center, Penetration of tbe

1iquid formalin solution results in swelling of the seed, and the speed of

solution penetration depends on the time for swelling, Swelling, and therefore

formalin solution penétration is very slow in less ojen types, Warming of the

solution spesds up the formalin penetration proosss in the seed, The formslin

ehange when hested is knows ss the thermocheaiogl mathod,

Usually weak v’a.?q‘-tu'nnn solutions are employsd, Seeds, besides being
sutmerged in solution wust necessarily undergo fixation (retention in liquid),
During this period basically, the seed is disinfected by accumulation of formalin
particles, The weaker the formslin solution the longer fixation uust last, Thus ,
12 ease of a comzereial (40F) formalin solution of 1190 the seud uust be fixed J
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O for 3 bour., while the fixation period is lengthened to 10 hours in oase of a

1:200 formalin solution, Especially effective is passing through xarm formalin
or its stean, ’

Soviet scientists have perfected an effioient method of stainihg cotton
soed with formalin, Special departments have been constructed to this end at
all cotton processing plants,

Forzalin may also be used to disinfect tobacco seed against bacterialepock
{1150) and tomatoes against bacterial cancer (1:300 and 1:100),
w. This element has proven to be a good bactericide with the
help of which one may dhinf;ot the exterior and partly the interior of the
soed, Merouric chloride is widely used in combatting “tomato cancer, cabbaze
bacteriosis and numerous other diseases, Usually a very light solution of
this element is employed, 1 part mercurioc ohloride to 1000 parts water (for
cabbage and cucumber seeds), 1 to 3000 parts (for tomato seeds), Seeds are
imzersed in such a liquid for 5 minutes, then rinsed in water 5 to 10 times
and may te planted after drying,

Mercuris chloride is s powerful poison, Because of this work with this
elemient mus ¢ be gonducied according to special instructions,

NIUIF-1 gcompound. 7This compound was proposed by the scientific inatitute for
approval as an inseotofungicide from whioch it has derived its name, The oon-
pound consists of a type of ethylmercurophosphate solution, 4 1,3% solution

of this compound is usually sold, which is known as the master solution, Working

solutions are prepared for use from the master soltuion aocording to eiroum-
stantial need, The NIUIF-l compound 1s used for treatment of oucumber and

cabbage seeds against b.ourhl digease, A working solution is prepared from




o the prinoipal solution by diluting one part of the latter in 300 parts water i
for oucuasbers and 1 part to 400 paris water for cabbage, This compound positively
diainfeots both the extericr and interior seotions of the seed, The compound

is very poisonous and therefore must be handled with the utmost care, 4 treated
grain 1s haraful to human and animal digestion and .ay only be used as seed
grain, At preseat a dry NIUIF-l compound has bcen produced which with the NIUIF=-2
$s gaining in popularity,
.w. (granular) reprosents a dust conglomeration, formed by 2-2,5
parte ethylmercurochloride or ethyluercurchromide (active element) and 97,5-98
parts teioum (asutral elemeat), Sceds may be treated with NIUIF-2 in machines

for seed disinfection against smut, It is adapted to cuoumber bacteriosis, Qotton
gus, soya bean and bean baoteriosis, It is recommended that this and the former
B oompoandis be employed centrally when immersing cusumber sesds, by disinfecting

seeds a4} the sarting point, Disinfected seeds marked with labels are then
issued to the consumer,

Consentrated sulfurio acid is used in trecating cotton seed against gur,
For 10 kg of rgptmj»t.ton seed 1,5+2,3 kg sulfuric aocid is needed, while
2+2,3 kg are needed for Auerioan seed, It molstens the seed, by continual
mixing for 30-60 m, with a wooden spade, uatil souwplete disintegration of the
flower, The seed 1is then washed for 15 m, in a great quantity of running
water, Thea is dried and planted after presowing preparations,

Physical means of disinfecting seed using hot water, It is recommended
ia disinfecting oonmq'jub\u- seed u.zm; baoteriosis, Seeds are kept ac
a temperaturs of 50°C :c;- 20 u, 1.




O 'Biologiul means of disinfection seeds, The following may be stated: i
Treatasnt of the seed with bacteriopbages, Treatment of cotton seed with ‘
beoteriophages is s possible means of treatment during vernsliszation, According
to 0, P, Lebedev this preveats cotton seed and stem gum and inareases plant
resistance,
Phytocide treatment, Bactericides, protistocides, and fungicide elements
prodused by higher and lower plant types are known as phytocicis, Thcse
elements were discovered by Prof, B, P, Tokin (?) in 1928,
The experiments of G, A, Harkin showed that the garlic phytocide arrests
growth and development of phytopathogenous bacteria, Bact, aroideae, Bact,
ocarotovarua, Baci. phytophtborum, Fs, veslcatoria, Ps, malvacearum, Ps,
citriputeale (fig, 10) Ps, atrojaciens, Ps, heterocea,
This peraits the use of garlis phytocides in disinfecting secd and seed
| 8 naterial froa a numdber of bacteria, It has besn practically possible to pro-
duce garlic powder for cabbage seed protection against vascular bacteriosis,
and to protect stored potatoes against rot,
The nonharmful quality of phytocides for man and plants allows one to

oconsider this method of secd disinfection in a larger perspective, based on
| research in the near tﬁtu;.fo.

Fermeatation of tomt;. pulp applied to certain seeds, This product is
used in the fight .;-mt bacterial cancer, The very process of seed disin-
feotion aided by thils method stems from protracted tomato pulp fermentation
(for ten days), Sesd oonphu:l,y devoid of cancer was obtained after sush a
process even in cases of high original lnfocﬁog. As a result, farus are

delivered of trouble by seed treatment and in special cases by drying during
i
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° the spring field working season,

Pisinfection of young trees and buds, 7This sotion directs the fight
towards spread of disease instesd of concentrating oo seed material, Plant
disinfestion in fruit trees changes into a fight against baoterial root
sanoer, and immmisation of the citrus bud against necrosis,

The following produots are employed in disinfecting fruit treos:

a, Soaking for 5 m, in a 1§ copper sulfate solution and then rinsing
off with running water,

b, Soaking in a 5% coper sulphate solution with equal quantities of
¢'ay and sand (cream-like oonsistance) without further rinsing,

A formalin solntion (13300) is recommended in disinfecting citrus buds;
they should be exposed to this for 5 m,, or silver nitrate (1:1000) keeping
the bud in solution fyrom 1 to 5 m,

Soil disinfection, 7This field sims at soil ixmunizetion against phyto-
pathogencus baoteria found hece instead of in plant refuss, The disinfection

~ of hotbed soils is of great importance in fighting bacterial tomato cancer,

vaseular cabbage bacteriosis and s number of other bacterioses, affeoting the

" hothouse and hotbed seedlings,

Chlaropierin has proven to be the best soll disinfectant, It is applied
ot the rate of 60 g, or 36 es® 0 1 8% of sofl in 20 ca layers, Work with
ehloropierin should be condusted during cool, overcast weather, as a slower

ovaporation of the product from the soil takes place at such a time, The

soil should be aired after sush disinfeotion to eliminate the chloropiorin,
Formalin is also used to aputm sheltered land, PFor this purpose it
1s dlluted in water at & rete of 1140 or 1670, 10-15 or 15-25 liters of this

i
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O solution may be used on 1 mz. Formalin is also used to disinfect soil against

fruit tree root cancer, In this case 65 g, of formalin are necessary to every
sq, meter, Formalin soil disinfection is done in Spring and Autumn, After
formalin spraying the soil sbould be mulched and hotbeds covered, The soil

is uncovered after l-2 days and carefully spsded so as to air out the formalin,
Sush soil may be seeded 10-15 days after disinfection,

Destrustion of iulection on sick plant remains, This may be done in two
ways, Flant refuse which is hard to rot must be collected and destroyed, They
nay be used as fuel (for example cotton stalks), collected in the fields, placed
near the home and used until sprouts appear. The destruction of cabbage heads
is of great importance to the fight against vasoular bacteriosis, and cotton
stalks in gomosis Light,

Easily rotting refuse may be spaded intb the ground in autumn, They
usually rot by spring and pathogenous bacteria die, This is known for cucumber
baocteriosis, cotton gomosis, and vascular cabbage bacteriosis, So as to oom-
plete this it 1s best to use a plow with & pre-plow (1) thus completely turning
over the ground, See Ch, VII for explanations of this process,

Importance of grasses and other rotative orops in the fight against plant
bacteriosis, The basis importancs of rotation in the tacteriosis battle is
ocleaning the soil of Qfootlon. For a succesaful completion of this aim in

the fight against bacteria-monophagous rotation must sesk to destroy dcceased
plant refuse, In case the fight is with polyphagous bacteria it is important
that the culture be so arranged as not to give the bacteria a chance to develop,
Jor instance it has been dexonstrated that the egent of oabbage vasoular
bacteriosis atteck numerous plants, 7The garden beet and cereals are immune




0 to this agent, It therofore follows that these plants should be planted to
rotate in an area which has been strongly affooted by vasoculsr baoteriosis,

Grass rotation plays an sspecially im)ortant rols in fighting decteriocsis,
Aosd, B, P, Willians believes that the wmain quelity of soil planted with
perennial greasses, "this frees the s0il of s great number of microzooparasites®,

~ and this takes place because the microorganis.s living in the soil "the micro-
arganisms feed principally on the baoteris®,

Regpoarch conducted in Cossack cotton-alfalfa experimental stations, has
shom that cotton-alfalfa rotation coasiderably diminishes the ravages of
cotton gomosis, This stems from two facts, oa the one bhand a quantity of
antogomistic mioroflowers are [roduced during a 3 year alfalfa growth, which
kills the gomosis agent, on the otler, during this sane time organic matters

8 gatber in tbe soil, the soil struoture rebuilds and improves, resulting in
aore matritive qualiiies, This lesds to a type of cotton hardier ugainst
gomosis, ,

The virulense of plant root cancer (Ps, tunejsoiens) in the soil rapidly
drops to a oonsiderabls extent through the microbe's residence in the soil
without the symbiosis of the aatursl environsent,

Cutting out of .t‘tocted parts and separation of diseased plants, Cuttinog

b of affectod parte appears as the moat important action in the fight ageinst
tres bacteriosis, Usually they not only out the affectod sres but also a
sestion of healiny l'ntu-hl. I suppose that this is dons because the tacteria
have already entcred the heslthy section but have not yet csused visible damage,
This activity is of iaportance in the mulberry tree bacteriosis, fruit tres
bestariosis, citrus neercsis and siailar 1llnssses,

|




O In case of root cancer danages when tramsplanting young trecos ct fruit
tree nurserles it is recommended to cut out affected parts and to follow this
with disinfection of the root system, Such disinfection is described on Page 85,

Young plants whioh are diseased around the root crown or on tho xsin root .
should be destroyed,

Destruation of affected plants way also be applied to certain herbaceous
plant bacterioses, For instance, it is used when cotton and cucumber shoots
are damuged, In this case cotton shoots are destroyed because of gomosis
contamination, and cucumber because of bacteriosis contamination,

During large bacteriosis infestions, spresding during the sumnor to
growing plants, destruction often does not mcet the goal, as moro cnd morc new
plants keep getting infected, _

8 Destruction of potato plants affectod with black lice and ring rot, frees
the seed mgtoerial of infected tubers, carrying the infection to the noxt ycar,
During culling not only discased plants should be destroyed but they should be
dug up and removed with their tubers,

Fight against inseots, Insect fights in zany cases may be of groat
importance in bacteriocsis destruction, for many of the latter sprcad on insects,
For ianstance, in the £ight with cabbage vascular bacteriogls one elways maets
insects destroying the cabbage, 4s long as those objectives are proposed but

po aotual insect-dsstruction takes plsce, cabbage will gsufier from wvasculsr
bacterifgis. Thus, in a number of Kolhozes in the Har'kovski region, where

ingeot destruction was conducted alongside other activities ogainst vascular
bacteriosis, cabbage infeotion was out to a minimum, As long as insect
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e destruction had not been sttempted the effectiveness of all other activities
was strongly curtailed,

Corn spraying with IDT preserves the cob against trsadbug and basteriosis
danage, which appears t0 be carried by a oertain insect,
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